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Description 

FIELD OF THE INVENTION 

a The present invention relates to novel 2-substituted-4-sut}stituted-1 .3 dioxoianes v/hich are useful as 
antiviral agents. 

PRIOR ART 

to Retroviral infections are a serious cause of disease and among others the acquired immunodeficiency 
syndrome (AIDS) is an immunosuppressive disease associated with life-threatening opportunistic infections 
and high susceptibility to unusual neoplasms (Kaposi sarcoma for instance). The human immunodeficiency 
virus (HIV) has been recognized as the etiologic agent of AIDS and compounds having an inhibitory effect 
against HIV multiplication have been actively sought. 

75 One product which has been proposed for the treatment of AIDS is the 3'-a2ido-2',3-dideoxythymidine 
commonly referred to as AZT. The activity of this compound was disclosed by MITSUYA at al. in Proc. 
NatL Acad. SrJ, U.B.A 1985, S2, 70SS. Th3 compound has ihe structure: 
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This compound is useful in protecting AIDS carriers against the cytopathogenic effect of the human 
immunodeficiency virus (HIV) which is the etiologic agent of AIDS. 

Mitsuya al at. have also disclosed in Proc. Natl. Acad. Sd.. U.S.A. 1986, B6. 1911 a group or Z,^* 
dideoxy nucleosides which appear to possess potent protective activity against HIV-induced cytopathogenic- 
ity. A typical such compound Is the Z.G'-dideoxycytidine of the formula: 
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Balzarini t al. in Biochem. Biophys. Res. Comm. 1986. 140. 735 disclos that the unsaturated analog 
of the S'.S'-dideoxycytidine also possess s antlretroviral ffectlveness. This unsaturated analog has the 
f rmula: 
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Baba et al. in Biochem. Biophys. Res. Ozrr.rr,. ISS?, 142 . 125 nave described the 2',3'-unsaturatedanB- 
tog of the 2',3'-didscxythymjdine which is a potent selective inhibitor of HIV replication and which 
corresponds to the formula: 
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3& Analogues of the 3'-azido-2',3'~dideoxy thymidine are the 3'-a2ido-2',3'-dideoxyuridine of the formula: 



40 



SO 




where y is bromine or iodir»e. These have been disclosed as having an inhibitory activity against Moloney 
55 murln I ukemia by T.S. Un et al., In J. Med. Cham. 1987, 30. 440. 

Rnally, the 3'fluoro anal gues of the Z.S'-dideoxycytidin and of the Z.S'-dideoxythymidin hav been 
disclosed by Herdewijn et al. in J. Med. Chem. 1967. 30. 1270 as having pot nt anti retroviral activity (anti* 
HIV). These analogues corr spond to the lormulae: 
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The most potent anti-HIV compounds thus tar reported are Z.S'-dideoxy nucleosides, more particularly, 
20 2',3'-dideoxycytidine (ddCyd) and 3'-a2ido-2',3'-dideoxy thymidine (AzddThd or AZT). These compounds are 
also active against other kinds of retroviruses (such as the Moloney murine leukemia virus). It is because of 
the increasing incidence and the life-threatening characteristics of AIDS that efforts are being expended to 
discover and develop new non-toxic and potent inhibitors of HIV and blockers of its infectivity. 

tt is therefore an object of the present invention to provide effective anti-HIV compounds of low toxicity 
2S and a synthesis of such new compounds that is readily feasible. 

SUMMARY OF THE INVENTION 

In accordance with the present Invention there are provided novel 2-substituted-4-sul)stituted-1,3- 
30 dioxolanes which are particularly useful as antiviral agents. 

More specifically, the novel 2-substitut6d- 4-substituted-1.3-dioxolane derivatives of the present inven- 
tion correspond to the following formula (L): 



35 




wherein Ri is selected from the group consisting of hydrogen, an acyl group having 1 to 16 carbon atoms, 
benzoyl and a benzoyl substituted in any position by at least one hak)Qen, Ci - Ci alky I. C- - Cs alkoxy. 
nitro and trifturomethyl groups: Ry is a heterocyclic radical selected from: 
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wherein Rs and R* are independently selected from the group consisting of hydrogen and Ci - Cj alky I and 
20 Rs is selected from the group consisting of Ci - Ca alky I and habgan. 

Also within the scope of the present invention are the 2,4-disubstituted-l ,3-dioxolanes of Formula (L) 

wherein Rz could be any nucleoside base analog, those base anak^s being known by those of skill in the 

art ot nucleoside chemistry. 

There are two asymmetric carbons (asterisks) in the disubstituted 1 .3-dio)colane molecule which provide 
36 for two racemic forms (*) and therefore tour optical isomers. These racemates differ in the relative 

configurations of the 2- and 4-substituents which can either assume the cis- and trans -confipu rations. The 

use of a graphic representation of the 2,4-disubstituted-l,3-diO)colanes of Formula (L) is meant to include the 

dl racemic miyture as well as the separate d and I isomers thereof. 

~ Also in accordance with the present invention, there is provided a pharmaceutical composition for 
30 administration to persons infected with the AIDS virus or other infectious agent wNch comprises a 
therapeutically effective amount of the 2,4-c)isubstltuled dioxolane of Fonnnula (L) or pharmaceuttoaily 
acceptable salt in association with a pharmaceuticaily acceptable excipient The amount of active ingredient 
which is contained in a single dosage form will vary depending upon the host treated as well as the 
frequency and the mode ot administration. 
35 Also within the scope of the present invention is a method for treating AIDS-infected persons which 
comprises administering to said persons a ttierapwutically effective amount of 2.4-disubstitutBd-1 .3-diox- 
olane of Formula (L). Also within the scope of the present invention is any combination of a 2,4- 
disubstituted-1 ,3-dioxolane of Formula (L) with another drug where such combination Is therapeutically more 
advantageous than either drug given above. 

40 

DETAILED DESCRIPTION OF THE INVENTION 

The compounds of the Invention are prepared starting from glycerol and 2-hato- (or an equivalent 
leaving group such as aryl- or alkyl*sulfonyloxy) acetaldehyde preferably in the fonm of an acetal derivative 
45 according to the reported procedure of E.G. Hallonquist and H. Hibbert. Can. J. Res. 1833, 7. 129. For the 
purpose of this disclosure, the term ecyl is an alkanoyi radical of 2 to 16 cart>on atoms, e.g., acetyl, 
propionyl, isobutyryl, myristoyi, etc. The compounds of the instant invention are prepared by a total 
synthesis comprising a few steps. The synthesis is practical and is commercially feasible. The process for 
preparing one specifiQ.compour>d of the present invention is outlined in the following Rowshect 1: 
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Flowsheet l 
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The various steps involved in the synthesis illustrated in Flowsheet 1 may be briefly described as 
follows: 

Step 1 The primary alcohol function of the starting dioxolane I is treated with an oxidizing reagent such 
as chromic acid (which may be complexed with pyridine) in a compatible organic solvent to give the 
corresponding dioxolane carboxylic acid 11. 

Step 2 The acid II is converted to a mixed anhydride lising an alkyi chloroformate and submitted to a 
Bayer-Villiger oxidation with an organic peradd such as m-chloroperbenzolc acid to yield the cor- 
responding aroyloxydtoxolane 111. 

Step 3 Intermediate III is then reacted with thymine previously silylated with hexamethyldisilazane in a 
compatible solvent and the reaction catalyzed by a Lewis acid or preferably by trimothylsilyllriflate to 
give the Ihymin-l'-yl dioxolane IV. 

Step 4 The chlorine atom of IV is displaced by reaction with a benzoic acid salt in a compatible solvent 
such as dimethylformamidc to give intermediate V. 

Step S The benzoate ester function is then hydrolyzed under basic conditions to yield the desired end- 
product VI. 

An alternate process tor preparing further specific compounds of the present invention is illustrated in 
Flowsheet II: 
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Plovsheet: II 




Flowsheet II fConrinued) 




The various steps involved in the synthesis illustrated in Flowsheet II may be briefly described as 
follows: 

Step 1 The chlorine atom of starting dioxolane I is displaced by a benzoic (or acetic) acid salt in a 
solvent such a dimethylformamide to yield the diol monoester VII. 

Step 2 The hydroxymethyl group of VII is oxidized with a suitable reagent such as chromic acid (which 
may be complex d with pyridine) in a compatible organic eotv nt to give the dioxolane cart>oxyilc acid 
VIII. 

Step 3 The acid VIII Is then submitted to Bayer-Villlger oxidation by the procedur outlined In Step 2 
(Flowshe 1 1) ab ve to give the corresponding aroyloxy-dloxotane tX. 
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Step 4 The key intermediate IX is react d with cytosina previously silytat d under the reaction conditions 
outlined in Step 3 (Flowshe t 1) to give th cyt sin-V-yl diox lane X. 

Step 5 The amin function of X is acylated with ac tic anhydrid in pyridine to giv XI which pr vides f r 
easi r separation of isomers. 

Step 6 The ester and acetyl functions of XI are hydrolyzed under basic conditions to yield the desired 
end-product XII. 

Step 7 (IX to XIII) Key intermediate IX is reacted with adenine by the procedure outlined above in Step 3 
(Flowsheet 1) to give XIII. 

Step 8 (XIII to XIV) The ester function of XIII is hydrolyzed under basic conditions to yield the desired 
end-product XIV. 

Step 9 (IX to XV) Intermediate IX is reacted with 2-amino-6-chloropurine under the conditions outlined in 
Step 3 (Flowsheet 1) to give compound XV, 

Step 10 (XV to XVI) The preceding intermediate is hydrolyzed under basic conditions to yield the 
desired end-product XVI. 

Step 11 (XVI to XVIi) The chlorine atonn of XVI is removed by catalytic hydrogenation over Pd/C to give 
the 2'-amino-purln-9'-yl dioxolane XVII. 

Step 12 The above intermediate XV is reacted with excess ammonia under pressure whereupon the 2^- 
diamino-purin-9^-yl dioxolane XVIll is generated. 

Step 13 Compound XVI is submitted to boiling sodium hydroxide to give the desired end-product guanin- 
9'-yl dioxolane XIX. 

ANTIVIRAL ACTIVITY 

All Of the compounds of the preferred embodiments are novel and some are valuable for their 
properties as non-toxic inhibitors of the primary replication of HIV-1 in previously uninfected T-lymphocytes 
over a prolonged period of time. 

In particular, the compounds having the formula Xtl possess desirable properties, i.e., antagonism of 
HIV infectivity towards T-lymphocytes in the absence of cytotoxicity. 

In vitro testing was conducted on the compounds to determine their inhibitory properties. Table 
represents the results of a typical experimeni. The figures reported are the micromolar concentrations in the 
incubation media which effect the ability of T-lymphocyte H-9 cells to be infected by HIV-1 following the 
protocol of H. Mitsuya and S. Broder, Proc. NaU. Acad. Sci. U.S.A. 1986. 83. 1911-1915; the level of 
infection being measured by the level of reverse transcriptase activity (RTA) as assayed In the usual 
manner with tritiated thymidine triphosphate (TTP). As a control drug, 2',3'-dideoxy-3'-a2ido-thymidine (AZT) 
was used and the RTA measured in the incubation medium after 8. 12 and 26 days of exposure to the 
inhibitor. The values in Table 1 reflect the total number of virus particles in the incufc>ation medium. 



Table 1 



Example of the effects of prototype compounds trans-XII. cis-XIV and AZT on ability of H-9 cells to be 






infected by HIV-i . 






ExptjC 


Inhibitor 


Conc- 


RTA activity (cpm) after: 








8 days 


12 days 


26 days 


1 


none 




198,612 


327.570 


239.019 




trans-XII 


lOuM 


4.608 


83,462 


312.478 




trans-XII 


50uM 


1.319 


758 


1.732 




AZT 


20uM 


633 


419 


821 


2 


none 




64.769 


119.560 


227.471 




cis-XIV 


20uM 


2,618 


130,563 


210,583 




cis-XIV 


50ury/i 


1.132 


39.752 


231.609 




AZT 


20UM 


587 


1.316 


679 



It is apparent from th tabl that pr totype compound trans -XII xhibits pot nt inhibitory activity. Oth r 
analogues displayed variable degrees of antiviral activity. Acc rdingly. as it Is the rule for c rtain analogues 
of nude sides, trans-Xil and sel cted analogues are expected to demonstrate in vivo activity as inhibitors of 
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retroviruses. Such compounds may also be us d in combination with other antiviral agents at reduced 
doses, thus lowering their toxicity pot ntial. 

TOXICITY 

In contrast to the results obtained with AZT or witli otiier di-deoxynucleosides analogues, in vtiro toxicity 
experiments showed that the compound trans-XII is non toxic even at concentration as high as 200aM. In 
spite of the AZT activity, its serious bone marrow toxicity limits its therapeutic usefulness. It is then highly 
desirable to provide with new active antiviral agents which would be devoided ol toxic side effects. 

EXAMPLES 

Example 1 . Preparation of 2-chloromethyl-1 ,3-dioxolane-4-carboxylic acid (II). 

Starting material I (40 g; prepared according to E.G. Hallonquist and H. Hibbert. Can. Res. J. 1933. 7. 
129) was treated with pyridinium dichromate (PDC; 345 g) in dimethyl formamide (DMF; 69Cml) at 0^ 
according to ine procedure of E.J. Corey and G. Schmidt, Tetrahedron Lett.. 1979. 399 and product II 
obtained as a crude mixture of cis- and trans -isomers (20 g) was identified by its NMR spectrum [200 
MHz. CDCh: tetramethyl silane (TMS) as internal reference] 
20 5(ppm): 3.6-3.8 (m,2H;CH2CI); 
4.1-4.S (m^HiCsHa); 
4.72-4.797 (gg.1 H;C4-H): 
5.29-5.46 {tt1H:C2-H). 
The product was used as such in the next step. 

25 

Example 2 . Preparation of 2-chloromethyl-4-m.chloroben2oyloxy-l,3-dioxolane (III). 

The preceding product II (5.26 g) was treated in CHzClz at -20' with 3.6 ml of ethyl chioroformate in 
the presence of 4.5 mg of triethylamine. To the solution was added 6^5 g of m.chloroperbenzoic acid at 
30 room temperature according to the procedure of D.H.R. Barton, I.H. Coates and P.G. Sammes. J. Chem, 
Soc, Perkin 1, 1973, 599 to give III as a mixture of cis- and trans- isomers. These were separated and 
purified by flash chromatography on silica gel using a mixture of hexane and ethyl acetate as the eluent. 
The isomers were identified by their 'H NMR spectra (recorded as In example 1): trans- isomer of III: ft- 
(ppm): 

3.66 (q.2H;CH2-Cl); 

4.36 (qq.2H:Cs-H2); 

5.57 (t.1H;C2-H); 

6.7 (q.1H:Ci-H): 

7.39-8.0 (m,4H:aromatic H); 
40 cis-isomer of 111: 6(ppm): 

3.66 (q.2H:CH2-CI): 

4.24 (qq,2H;C5-H2): 

5.43 {t,1H:Cy-H): 

6.63 {q.1H;C4-H); 

45 7.42-a04 (m,4H;aromatic H). 

Example 3 . Preparation of 2-chloromethyl-4-(thymin-1'-yl)-1.3-dioxolane (IV). 

Reaction of the preceding compound with thymine was carried out according to the procedure of D.S. 
so Wise and L.B. Townsend. in Nucleic Acid Chemistry, Eds. L.B. Townsend and R.S. Tipson. John Wiley & 
Sons. Inc., New York, 1978, Part 1, pp. 413-419. The product was a mixture of cis- and trans -isomers of IV 
(37.3 mg from 131 mg of III) which had the following 'H NMR characteristics (otxtained as in example 1): 
5(ppm): 1.93 (d,3H;5'-CHa); 

3.64 and 3.65 (dd.2H;CH2a)i 
55 4.17-4.46 (m,2H;C5-H2): 

5.26 and 5.72 (tt,1 H;C2-H); 
6.6 and 6.66 (qq.lH;C4-H); 
740 and 749 (dd.lHjCe-H); 
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U.V.: (CH30H)xmax^64 nm. 
Example 4 . Pr paralion of 2-aceloxymethyM-{thymin-l'-yl)-1,3-dioxolan© (V). 

b The preceding compound IV (35 mg) was reacted with anhydrous potassium acetate (70 mg^ in boiling 

DMF (3 ml) for 4<i to give after conventional workup a cis; and trans -mixture of V (25 mg). These isomers 
were purified and separated by flash chromatography on silica using a mixture of hexane and ethyl acetate 
as the eluent. Their *H NMR spectra were as follows: 
trans -isomer of V: £(ppm): 

10 1.94 (d.aHjCs-CHs); 

2.12 (s,3H:CHiC02-): 

4.05-4.43 (m.4H;C2-CH2-02CCH3 and Cs-Hj): 
5.65 (t.1H;C2-H); 
6.31 (q,1H:C*-H): 
15 7.14 (d,1H;Ce.-H): 

8.18 (m.1H:N3-H). 

-X \i. »/ \- 

~ 1.97 (d,3H;Cs CH3); 
2-14 (s,3H;CH,C0-0): 
20 4.13-4.49 (m.4H;2-CH20COCH2 and C5H2); 

5.19 {t,1H;C2-H): 
6.40 (q,1H;C4H); 
7.43 (d.1H;Ca-H): 
8.12 (m,lH;N3.-H). 

25 U.V.: (CHsOH) Xmax.264 nm. 

Example 5 . Preparation of 2-hydroxymethyl-4-(thymin-l '-yl)-1 ,3-dioxolane (Vl). 

The preceding trans - and cis-isomers of V (10 mg) were respectively treated with a catalytic amount of 
30 potassium carbonate in methanol (5 ml) at room temperature for 5-6 h and the mixture worked up in the 
usual manner and the respective products purified by flash chromatography on silica gel using a mixture of 
ethyl acetate and methanol as the ekjent The 'H NMR spectrum of the pure trans -isomer of VI was as 
follows (in CDaCOCDa as soWent): 
trans -VI: «(ppm): 
as 1.87(d.3H;Cr-CHa); 

3.61 (q.2H:C2-CH;OH): 
4.30(qq,2H;C5-H2); 
5.56 (t.lH;C3-H): 
6.31 (q.lH;C*-H): 
40 7.41 (d.1H;C«-H). • 

U.V.: (CHaOH) Xmax.265 nm. 
cis-isomer of VI (in CD3COCD3): «(ppm): 
1.82 (d.3H:C5-CH.): 
3.a2(q^H:C2CH2 0H); 
45 4^4 (qq.2H:Cs-H2): 
5.02 (t.1H:Qi-H): 
6.34 (q.lH;C*-H); 
7.81 (d,1H;Ce-H). 
U.V.: (CHjOH) Xmax.264rim. 

so 

Example 6 . Preparation of 2-ben2oyloxymethyl-4-hydroxymethyl-l,3-dioxolar)e (Vll). 

Starting material I (41 .6 g) was treated with potassium benzoate (65.56 g) in boiling dimethyl formamide 
containing 100 mg of 18-crown-6 for 24 h after which time the mixture was worked up in the usual manner 
S6 and the product (51.02 g) characterized by its *H NMR spectrum (CDCIslTMS): 
5(ppm): 3.5-4.8 (m.H;C:-H2;C2-CHaOCOCsH:,C4-CH2 0H and C2-H); 

5.05 and 5.16 (tt.1H:C*-H); 

7.27-8-10 (m,5H; aromatic H). 
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Similar resutts wer Dtained using potassium acetate inst ad of potassium benzoate. 

Example 7. Preparation of 2-ben2oyloxymethyl-1,3-dioxolane-4-carboxylic acid (VIII). 

a The preceding compound VII (51.02 g) was treated at 0' with pyridinium dichromate (282.5 g) in 
dimethyl formamide (565 ml) and the mixture worked up in the usual manner to give 35 g of crude VIII 
which was used as such in the next example. 

Example 6 . 

TO 

A 10 g portion of crude VIII was treated with 6.03 ml of ethyl chloroformate in the presence of 8.6 ml of 
triethylamine followed by the addition of 16.81 g of m.chloroperbenzoic acid exactly as described in 
example 2 for the case of the preparation of intermediate III. The isomers of product IX thus obtained were 
purified by flash chromatography on silica gel using a mixture of hexane and ethyl acetate as the eluent. 
75 They were characterized by their NMR spectra (COCb): 
trans -isomer of IX: a(ppm): 

4.29 {qq,2H:C5-H2): 

4.49 (d.2H;C2-CH2 0COC6H5): 

5.66 (t.lH;C2-H); 
20 6.70 {q,1H:C4-H); 

7.27-ai0 (m,9H; aromatic), 
cis-rsomer of IX: 4(ppm): 

4.27 (qq.2H:Cs-H2): 

4.51 (d.2H;C2-CHOCOC8H5); 
25 5.51 {t.1H;C2-H); 

6.59 (d.lH:C*-H); 

7.26-aa9 (m,9H; aromatic). 

Example 9 . Preparation of 2-benzoyloxymethyl-4-(cylosin-V-yl)-1.3-dioxolane (X). 

30 

Following the procedure described by T. Ueda and S.I. Watanabe. Chem. Pharm. Bull. (Japan), 1985, 
33, 3689-3695 and by G. Gosselin. M.C. Bergogne, J. DeRudder, E. DeCIercq and J.L. Imbach. J. Med. 
Chem.. 1987. 30. 982-991, cytosine (139 mg) and either isomer of the proceding compound IX (363 mg) 
yielded a mixture of cis- and trans-isomars (390 mg) X which were used as such in the following step. 

Example 10 . 

Treatment of cis- and trans -X with excess acetic anhydride in pyridine at room temperature yielded 
after work up in the conventional manner a mixture of the cis- and trans-isomers of XI which were 
40 separated and purified by flash chromatography on silica gel using a mixture of hexane and ethyl acetate as 
the eluent. They were characterized by their NMR spectra (CDCb): 
trans -isomer of XI: 5(ppm): 

2.15 {3.3H:C4-NH-COCH:0: 

4.16 and 4.46 (m,4H;C5-H2 and Cz-CHzOCOCs-Hs); 
45 5.96 (t,1H;C2-H); 

6-24 (q.lHK^^-H); 
7.55-8.09 (m.5H;aromatic); 
8.15 (d.1HK;B-H). 
cis-isomer of XI: *(ppm): _ . 
50 2.1 5 (s,3H:C4-NH-COCH3 ); 

4.26 and 4.56 {m.4H;C5-H2 and C2-CH2OCOCS-H5): 
5.35 (t,1H;Ci-H); 
6.25 (q.lH;C4-H); 

7.l8(d.1H;C5-H); 
55 7.58-8.04 (m.5H; ar matic): 

8.17 {d.1H;Ce-H). 
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Example 11. Preparation of cis- and trans-2-hydroxymethyI-4-(cytosin-r-yl)-1,3-<ji xolane (XII). 

Each of the prec ding isomers of XI (25 mg) was treated with potassium carb nate (20 mg) in methanol 
at room temperature tor several hours and the mixtur s worked in the usual manner to yi id each Isom r of 
XII which were purified by chromatography on silica gel using a mixture of ethyl acetate and m thanol as 
eluent. They were crystallized from methanol and characterized by their respective H NMR speclra 
(DsCCOCDa): 

trans -isomeir of XII: 6(ppm): 

3.62 (q^H:Ca-CHsOH): 
m.p.1 79-180 • 4.21 (qq,2H;C5-H2); 

5.50(t.1H:C2-H): 

5.93 (d.lH:Cs-H.J-7.5H2): 

6.ie(q,1H;C*-H); 

7.66 (d.1 H:Cr-KJ = 7.5Hz). 
U.V.: (CHaOH) Xmax.271 nm. 
cis-isomer of XII: 5(ppm): 

3.82 and 4.15 (m,4H;C5-H2 and G2-OH2OH); 
m:p.173-174« 5.04 (t.1H:C2-H); 

5.83 (d.lH;C«.-H): 
623 (q.lH;C4-H): 
8.05 (d.1H:CB-H). 

U.V.: (CHjOH) Xmax.270nm. 

Example 12 . Preparation of 2-benzoyloxymethyl-4-(adenin-9'-yl)-i.3-dioxolane (Xill). 

Following the same procedure as in example 9. adenosine (135 mg) was coupled with either isomer of 
intermediate IX (545 mg) in dimethyltormamide at 120' in the presence of trimethylsilyl trifiate (0.45 ml) 
and the mixture worked up in the usual manner to yield a mixture of cis- and trans -isomers of XIII (540 mg) 
which were purified and separated by chromatography on silica gel using a rriixtvjre of hexane and ethyl 
acetate as the eluent. They were characterized by their respective *H NMR spectra (CDCI3): 
trans-isomer of XIII: *(ppm): 

4.5 and 4.59 (m.4H;C5-H2 and Ca-CHrOCOCcHs); 

6.00 (t.1H:C2-H): 

6.65 (q.lH;C4-H): 

6.75 (m.2H:C8H2); 

7.68-8-21 (m^H;aromatic): 

8.36 (s,1H;Cr-H); 

8.37(s.1H:C,-H). 
ds-isomer of XIII: 6(ppm): 

4.62 (d2H;C2-CH30C0C6H5): 

4.65 (qq.2H:Cs-H2): 
5.52(t.1H:C2-H): 
6.59(q.1H:C*-H); 
6.85 (m2H:C8-NHs): 
6.96-7.71 (m^H:aromatic): 

7.66 (d^H:Cr-H and Cb-H). 

Example 13 . Preparation of 2-hydroxymethyl-4-(adenin-9'-yl)-1,3-dioxolane (XIV). 

Each isomer of the preceding compound XIII was treated with potassium carbonate in methanol at room 
temperature by the same procedure described in example 5 and each product purified by column 
chromatography on silica gel usirig a mixture of ethyl acetate and methanol as the eluent. The isomers were 
further purified by crystallization from methanol and characterized by their 'H NMR spectra (CDaSOCDj): 
trans -isomer of XIV: «(ppm): 

3.50 (d^H;C2-CH2 0H); 

4.70 (m^H;0.-H2); 

5.52 (t.1H;C2-H); 

6.44(q.1H;C*-H); 
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8.18 (s.1H;C2-H); 

8.31 {s.lH;C8-H). 
U.V.: (CHaOH) Xmax^69 nm. 
cis-isomer of XIV: 5{ppm): 
a 4.B3 (d.2H:C2-CH2 0H): 

4.29 (qq,2H:C5-H2); 
5.08 (t,1H;C2-H); 
6.43 (q.1H;Ct-H); 
8.18 (s.lH:C2 -H): 

70 8.36 (s,1H;Ce-H). 

U.V.: {CHaOH) Xmax.269 nm. 

Example 14 . Preparation of 2-ben2oyloxymethyl-4-<2*-amino-6'-chloro-purin-9*-yl)-1,3-dioxolane (XV). 

75 A solution of 2-amino-6-chloropurine (600 mg; 3.54 mmol) in 20 ml of hexamethylclisilazane (HMDS) 
containing 0.5 ml of trimethylsilyl chloride (TMS-CI) was heated under reflux for 3 h after which time the 
mixture was evaporated to dryness in vacuo . The residue was dissolved in 75 ml of dichloroethone 
containing 910 mg of compound IX and 0.6 ml of trimethylsilyl triflate (TMS-Tt) added. After refluxing under 
argon for 4 h. the mixture was collected. 2 g of solid NeHCOa added followed by 50 ml of saturated 

20 aqueous NaHCOa. The organic layer was collected and after work-up in the usual manner, crude XV was 
obtained as an oil which was purified and separated into its isomer by chromatography on silica gel using 
hcxanc-ethyl acetate (3:7) as the elucnt to give 230 mg of pure trans - and 250 mg or pure cis-isomer as 
colorless foams. They were characterized by their NMR spectra (CDCIa): 
trans -isomer of XV (R :0.40; hexane-EtOAc 3:7): 

25 «(ppm): 4.45-4.52 (m,4H;Cs-H2,C2-C>!20COC6H5); 

5.16 {b,2H;C2-NH2): 

5.83 (t,1 H;C2-H.J = 3,8 Hz); 

6.30 (dd,1H;C*-H); 
7.41-7.58 (m,3H:aromatic); 

30 7.92 (S.1H;C8 -H); 

8.06 (d,2H;aromatlc.J=7Hz). 

U.V.: (CHaOH) Xmax. 312 nm. 

ds-isomer of XV (R rO.26; hexane-EtOAc 3:7): 

a(ppm): 4.25-4.33 (dd,1H;C6-H,J = 5.43 Hz); 
an 4.59-4.64 (m,3H;Cs-H and C2-CH2-OCOC6H5): 

5.17 (b.2H:C2.-NH2); 

5.42 (1,1 H;C2-H,J = 3.50 Hz); 
6.33-6.53 (dd,1H:C4-H); 
7.38-7.57 (m,3H;aromatic); 
40 7.93*7.98 (d,2H-.aromalic): 

8.00 (s.1H:Cr-H). 

U.V.: (CHsOH) Xmax^12 nm. 

Example 15 . Preparation of trans* and cts-2-hydroxymethyl-4-(2'-amrno-e*-chloro-purin-9*-yl>-1,3-dioxolane 
45 (XVI). 

The preceding trans -isomer of XV (180 mg) was dissolved in 30 ml of methanol, the solution cooled to 
0* and dry ammonia bubbled through for 15 min. After stirring at room temperature for 15 h. the solvent 
was removed in vacuo and the residue crystallized from ether. After rccrystallizatton from ethanol-cther, 98 
so mg of pure trans -XVI. m,p. 155-156'. was obtained (Ri: 0,23, EtOAc). It was characterized by ^H NMR 
(DMSOds): 

trans-XVI: «(ppm): 3.44-3.48 (m,2H;C2-CH2 0H): 
4.37-4,45 (m^H;C5-H2); 

5.01 {t,lH;C5-CH20HJ = 6.2Hz); 
55 5.46 (t.l H;C2-H,J = 3.6 Hz); 

6.27-6.32 (dd,1H;Ci -H, J = 4.1 Hz); 
7.00 (b.2H;Ci.-NH2); 
8.26 (s.1H;Cb-H). 
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U.V.: (CH3OH) Xmax.247 and 308 nm. 

Th cis-isomer of XVI was obtained in similar yield from the cls-isomer of XV by the same preceding 
procure. After recrystallization fr m ethanol-ether, the pure product had m.p. 145-147* (R|:0.24, EtOAc). 
It was characteriz d by NMR (DMSO-ds); 
5 cis-XVI: 5(ppm): 3.54-3.59 (m.2H;C2-CH2 0H); 

4.12-4.19 (dd,1H;C5-HJ = 5.3 Hz aiid 9.8 Hz); 

4.4a-4.53 (d;1H;Cs-H,J = 9.B Hz); 

5.01 (t.1H;C2-H.J=2.8 Hz); 

5.09 (t.lH:C2-CH2-OH.J = 6.0 Hz); 
TO 6.24 <d,1H;C*-H.J = 5.1 Hz); 

6.96 (b.2H;C2-NH2): 
8.23 (s.lHiCe-H). 

U.V.: (CH3OH) xmax.247 and 308 nm. 

75 Example 16 . Preparation of trans-and cis-2-hydroxymethyl-4-(2'-amino-purir>-9'-yl)-1.3-dioxolane (XVII). 

The preceding *rH.ns-:sc.Ter of X\'! (£C mg) was subiTiiiiou lO hyurogonaiion conditions under 345 kPa 
[50 (psi)] of hydrogen over 10% Pd/C (30 mg) in 30 ml of ethanol containing 0.5 ml of triethyiamine. After 3 
h of shaking, the mixture was worked up in the usual manner to yield a solid which was recrystalBzed from 
20 ethanol-ether to give 38 mg of pure trans-XVll. m.p. 153-155*. R,:0.25 (EtOAc: MeOH 85:15). It was 
characterized by ^H NMR (DMSO-de): 
trans -XVll: «(ppm): 3.44-3.49 (m.2H;C2-CHzOH); 

4.38-4.44 (m.2H;Cs-H2): 

4.99 (tlH;C2-CH2-OHJ = 6.1 Hz); 
25 5.45 (t.1 H;C2-H,J = 3.6 Hz); 

6.29-6.34 (dd,lH:C4-H); 

6.59 <b,2H;C2-NH2>: 

8.19 (s.1H;Cr-H); 

8.59(s,1H;Ce-H). 

30 The cis-isomer of XVII was obtained in similar yield from the cis-isomer of XVI by the same preceding 
procedure. After recrystallisation from ethanol- ether, the pure product had m.p. 145-148*, Ri: 0.25 
(EtOAciMeOH 85:15). It was characterized by ^H NMR (DMSO-dc): 
cis-XVII: «(ppm): 3.55-3.60 (dd,2H:C2-CHa H.J = 2.10 
and 6. 1 Hz); 

36 4.14-4.22 (dd.1H;C5-H.J = 5.4 and 9.7 Hz); 

4.47-4,53 (dd.1 H:C5-H.J • 1 38 and 9.7 Hz); 

5.02 (t.1H;C2-H,J = 3 Hz); 

5.11 (t.1H;C3-CH20HJ = 7.2 Hz); 
6.58 (b^H:C2-NH2): 
40 8.19 (8,1 H;Cr-H): 
8.57 (s.1H:<VH). 
U.V.: (CHsOH) Xmax. 255, 308 nm. 

Example 17 . Preparation of trans- and ci3-2-hydroxymethyl-4-(2',6'-diamino-purin-9'-yl)-1,3-dioxolane PCVIII): 

45 

The above compound trana -XV (200 mg) was dissolved in 30 ml of methanol saturated at 0* with dry 
ammonia and the solution heated in a steel bomb to 105-110' for 16h. The solution was evaporated to 
dryness and the residue purified by chromatography on silica gel using chloroform-methanol 4:1 as the 
eluent to give 101 mg of product which was rccrystallizcd from methanol-ethcr to yield pure trans -XVIII, 
so m.p. 165-168' . RpO.SOlCHCbzCHaOH 4:1). K was characterized by 'H NMR (DMSO-d«): 
trans -XVIII: &(ppm):3.43-3.48 (m.2H;C2-CH2 0H); 

4.34-4.49 (m,2H;C5-H2); 

4.97 (t.1H;C2-CH2 0H); 
5.42(t.1H;C2-H); 

56 5.82 (b,2H;Cr-or Ca -NHj); 
6,18-6.23 (dd,1H;Ci-H): 
6.72 (b^H:C2- or Ce,-NH2): 
7.84 (s.1H;Cb-H). 
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U.V.: (CH3OH) Xmax.255.280 nm. 

The cis-isom r f XVIII was obtain d by the same prec ding procedure from compound cis-XV. After 
recrystallization from methan l-ether. pure cis-XVIII. m.p. 180-182- . R,:0.32(CHCl3:CH3OH 4:1) was ob- 
tained in a similar yield. It was characterized by NMR (DMSO-d;): 
5 cis-XVtll: 6(ppm): 3.56-3.58 (d,2H;C3-CH20H.J = 4.2Hz); 

4.11-4.19 <dd.lH;Cs-H,J = 4.5 and 97Hi;); 

4.38-4.44 <rtd ,1 H;Cs -H , J = 1 .6 and 11 .2Hz); 

5.00 (t.1H;C2-H,J = 3.1 Hz); 

5.91 (b.2H;Cr- or C6-NH2): 
to 6.15-6.19 (dd,1H;C*-H); 

6.84 {b.2H;C2- or Ce-NHa): 

7.86 (S.I H:Ce-H)- 
U.V.: (CHbOH) Xmax^54,279 nm. 

75 Example 18 . Preparation of cis- and lrans-2-hydroxymethyl-4-(guanosin-9 -yl)-1 .3-dioxolane (XIX). 

Th« above c!S-XV! (40 rr.g) wzz dicsclvcd ;r. a mi^iture ol 13 ml o\ fiioiiidnoi. 2 mi of water and 2 g of 
sodium hydroxide" and the solution heated under reflux lor 6 h after which time it was diluted with 100 ml of 
water and excess pyridinium sulfonate resin added. The slurry was filtered, the resin washed with water and 

20 the combined aqueous filtrates evaporated to dryness in vacuo to leave a residue which was taken up in 
50% aqueous methanol. The solution was treated with activated charcoal, filtered and the filtrate evaporated 
to dryness in vacuo to give a solid residue that was rccrystallizcd from cthanol-water to yield pure cis-XIX 
(27 mg) m.p. > 250- decomp.. R,^).23 (CHCi3:CH30H 7:3). It was characterized by 'H NMR (DMSO-de): 
cis-XIX: 6(ppm): 3.55 (m.2H;C2CH2 0H); 

25 4.10-4.17 (dd.1H;Cs-H:J = 5.6 and 9.8 Hz); 
4.37-4.42 (dd.1 H;Cs-H,J = 1 .4 and 9.6 Hz); 

4.98 (t,1 H;C2-H,J = 3.2 Hz); 
5.15 (b.1H;C:2-CH2 0H); 

6.10-6.13 (dd.lH;C*-HJ = 2.4 and 5.3 Hz); 
30 6.66 (b,2H;C2 -NH2): 
7.78(3. 1 H;Cb-H); 

11.02 (b,1H;Ni-H). U.V.: (CHaOH) Xmax.252. 270 nm (shoulder). 
The isomer trans -XIX was obtained in similar yield from the above trans -XVI by the same preceding 
procedure. After recrystallization from ethanol-water, pure trans -XiX. m.p. > 260 •(doc.). R|:0.23 
(CHCIjrCHsOH 7:3) was obtained and characterized by NMR (DMSO-d«): 
trans-XDC: fi(ppm): 3.42-3.47 (m,2H:C2-CH2 0H); 

4.34 (d,2H;Cs-H2 ,J = 4AH2); 

4.99 (1.1 H;C2-CH30H): 
5.40(t.1H;Ca-H.J-3.5Hz); 

40 6,15-6.20 (t.1H:C4-«.J = 4.8 Hz); 
6.49 (b.2H:Ca.-NH2): 
7.83 (s,1H;Cr-H); 
10.64 (b.lH:Ni-H). 
U.V.: (CH3OH) Xmax25^ 270 (shoulder) 

45 

Claims 

Claims for the following Contracting States : AT, BE, CH. DE, FR. GB. IT, U, LU, NL, SE , 

1. A r3-dioxolanc derivative of the general formula (L), the geometric and optical isomers thereof, and 
50 mixtures of these isomers: 



55 
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wherein: 

Ri is selected from the gr up c nsisting of hydrogen, an acyl group having 1 to 16 carbon atoms, 
b nzoyi and a benzoyl substituted in any positron by at least one halogen. Ci - alkyl. Ci • Ca 
alkoxy. nitr and trifluoromethyl groups; and R: is any nude side base anal g. 

2. The compound of Claim 1 wherein: 

Rj is a heterocyclic radical seiected from: 




wherein: 

R: and Ri are independently selected from the group consisting of hydrogen and Ci - Ca alkyl; 

and 

Rs is selected from the group consisting of d -Ca alkyl and halogen. 

3. The compound of Claim 2 which is 2-acetoxymethyM-<thymln-1'-yl)-1.3-aiOxolano, 

4. The compound of Claim 2 which is 2-hydroxymethyl-4-(thymin-1'-yl)-1,3-dioxolane. 

5. The compound of Claim 2 which is 2-ben2oyloxymethyl-4-(cytosin-1'-yl)-1.3dioxolane. 

8. The compound of Claim 2 which is trans-2-hydroxymcthyl-4-(cytosin-r-yl>-l,3-dioxolanc. 
7. The compound of Claim 2 which is 2-ben2oyloxymethyl-4-(adenin-9*-yl)-1 ,3-clioxolane. 

a. The compound of Claim 2 which is 2-hydroxymelhyl-4-(adenin-9'-yl>-1:3-dioxolane. 

9. The compound of Claim 2 which is 2-ben2oyloxylmethyl-4-(2'-amlno-6*-chl ro-purin-9'-yl)-1 ,3-diox lane. 

10. The compound of Claim 2 which is 2-hydroxymethyl-4-(2'-amino-6*-chloro-purin-9'-yl)-1.3-dioxolan . 
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1 1. The compound of Claim 2 which is 2-hydroxymethyl-4-(2'-amino-purir>-9*-yl)-1 ,3-diO)colan . 

12. Th compound of Claim 2 which is 2-hydroxymethyl-4.{2\6'-diamino-purirv9'-yl)-l, 3^ . 

b 13, The compound of claim 2 which is 2-hydroxymethyl-4-(guanin-9*-yl)-1 .3-dioxolane. 

14. A pharmaceutical composition for treating viral infections comprising a 1 ,3-dioxolane derivative as 
claimed in any of Claims 1 to 13 and a pharmaceutical ly acceptable carrier. 

70 15- The use of a 1 ,3-dioxolane derivative as claimed In any of Claims 1 to 13 in the manufacture of a 
pharmaceutical composition for treating viral Infections. 

Claims for the following Contracting State : ES 

75 1. A process for manufacture of a pharmaceutical composition comprising mixing a 1 .3-dioxolane 

^ ^4 ^^^^r^l l/%rm>tl-t /I \ fho nAAmotfir anrl nntiral t!%nmnrfi thArAnf. Qf mixturAS Of theSS 

isomers: 
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wherein Ri is selected from the group consisting of hydrogen, an acyl group having 1 to 16 carbon 
atoms, benzoyl and a benzoyl substituted in any position by at least 1 halogen. Ci - Ca alkyi, Ci - Ca 
alkoxy, nitro and trifluoromethyl groups; and R2 is any nucleoside base analogue. 
30 with a pharmaceutically acceptable carrier. 

2. A process according to Claims 1 wherein R? is a heterocySc radical selected frorh: 



40 



45 




Wherein Ra and R* are independently selected from the group consisting of hydrogen and Ci - C3 
alkyi; and Rs is selected from the group consisting of Ci -Ca alkyi and halogen. 

55 3, A process according to Claim 1 or 2 wh rein the 1 ,3-dioxolane derivative of general formula (L) is 
sel cted from the f llowing:- 
2 - acetoxymethyl-4-(thymin-V-yl)-l .3-dioxolane, 
2 - hydroxymelhy l-4-(thymin-l '-yl)-1 .3-dioxolane, 
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2't nzoyloxymethyi-4-(cyt sin-1 '-ylH '-^-dioxoiane 

trans-2-hydroxymethyl-4-(cytosin-i 'yl)-! ,3-di xolane. 

2 - benz ioxym thyM-(adenin-9'-yl)-1 .3-dioxolane. 

2 - hydroxymethyi-4-(adenin-9'-yl)-l:^-dioxolane, 

2 - benzoyloxylmethyl-4-(2*-amino-6*-chioro-purin-9'-yl)-l .3-dioxolane. 

2 - hydrQxymBlhyl-4-(2'-amino^'-chlofo-purin-9'-yl)-1,3-diaxolane. 

2 - hydroxym8thyl-4-(2*-amino-purin-9'-yl)-1,3-diOKOlane, 

2 - hydroxymethyl-4-(2' .6' -diamino-puHfv-9*-yl)-1. 3-dioxolane. and 

2 - hydroxy melhyl-4-(guanin-9'-yl)-1.3-dioxolane. 

Claims lor the following Contracting State : QR 

1. A process for manufacture of a pharmaceutical composition comprising mixing a 1 .3-dioxolane 
derivative of general formula (L). the geometric and optical isomers thereof, or mixtures of these 
isomers: 




wherein Ri is selected from the group consisting of hydrogen, an acyl group having 1 to 16 carbon 
atoms, benzoyl and a benzoyl substituted in any position by at least 1 halogen. Ct - Ca alkyi, Ct - Ca 
alkoxy. nitro and trifluoromethyl groups; and R2 is any nucleoside base analogue, 
with a pharmaceutically acceptable carrier. 

2. A process according to Claims 1 wherein R2 Is a heterocylic radical selected from: 




wherein R3 and B* arc independently selected from the group consisting of hydrogen and Ct - Cs 
alkyI; and Rs is selected from the group consisting of Ci -Ca alkyI and halogen. 

3. A process according to Claim 1 or 2 wherein the 1,3-dioxolanB derivative of gorwral formula (L) is 
selected from the following:* 
2 - acetoxymethyl-4-(thymin-1'-yl)-1,3-dk)xolane, 
2 - hydroKymethyl-4-(thymln-r-yl)-1,3-dloxolane, 
2 - benzoyloxymethyl-4-(cytosin-1 *-yl)-1 .3-dioxolane 
trans-2-hydroxymethyM-<cytosin-l '-yl>-1 ,3-dioxolane, 
2- ben2oytoxymethyl-4-(adenin-9*-yl)-l,3-dioxolan , 
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2-hydroxym thyl-4-(adenin-9*-yl)-1,S-dioxolan , 
2 - benzoyloxym thyl-4-(2'-amino-6'-chtoro-purin-9'-yl)-l ,3-diox lane. 
2 - hydroxymethyl-4-(2'-amino-6'-chloro-purin-9'-yl)-l,3-diO)colane. 
2 - hydroxymethyl-4-(2'-amino-purin-9'-yl)-l,3-dioxotan , 
b 2 - hydroxymethyl-4-<2\6'-diamino-purin-9'-yl)-1 ,3-dioxolane. and 

2 - hydraxymethyl-4-(guanin-9'-yl)-1 ,3-dioxolane. 

4. Use of a 1 .3-dioxolane derivative of general formula (L) according to any of Claims 1-3 in the 
manufacture of a medicament for treating viral infections. 

TO 

Patentanspriiche 

PatentansprUche fUr folgende Vertragsstaaten : AT. BE, CH. DE. FR, GB, IT, U LU. NU SE 

1. 1.3-Oloxolanderivat der allgemeinen Formel (L). 

75 
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in der 

Ri aus der aus Wasserstoff. einer Acylgruppe mtt 1 bis 16 Kohlenstoffatomen, Benzoyl und in 
35 beliebiger Position durch mindestens eine Halogen-, Ci -3-Alkyl-, Ci -is-Alkoxy-, Nitro- oder Trifluorme- 
thylgruppe substituiertem Benzoyl bestehenden Qruppe ausgewShIt ist und R2 ein beliebiges Analogon 
einer Nukleosidbase darstellt. sowie 

geometrische und optische Isomere desselben und Gemische dteser Isomere. 
30 2. Verbindung gem^B Anspruch 1 . in der R2 einen aus 




ausgewahlten heterocyclischen Rest darsteltt. wobei 
56 R3 Ltnd R4 unabhSngtg voneinander aus der aus Wasserstoff und Ci - 3- Alky I t}estehenden Gruppe 

und R& aus d r aus Ci -a-AlkyI und Hak>g n besteh nd n Qrupp ausg wShIt ist. 
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3. Vsrtindung gemSQ Anspruch 2. bei der es sich um 2-Ac8toxym ttiy(-4-(thymir>-V-yl)-1 ,3*dioxolan 
handelt. 

4. Vertjindung gemSB Anspruch 2, b i der es sich um 2-Hydroxymethyl-4-(thymin-r-yl)-l,3-dioxolan 
5 handelt 

5. VertDindung gemafl Anspruch 2, bei der es sich um 2-Benzoyloxymethyl-4-<cytosin-V-yl)-1 ,3-dioxolan 
handelt. 

TO 6. Vertindung gemaR Anspruch 2, bei der es sich um lrans-2-Hydroxymethyl-4-(cytosin-1'-yl)-1 ,3-dioxoian 
handett. 

7. Vertindung gemafl Anspruch 2. bei der es sich um 2-Ben2oyloxymethyl-4-(adenin-9'-yl)-1.3-dioxolan 
handelt. 

15 

b. Vbruiriuufiy yoinaC Ar.spruc^ 2. be: dsr ss sich i-m 2-HvdroxyrT>et^y!-4-(Arienin-fl'-yi).i.3-dioxo!an 
handelt 

9. Verbindung gemafl Anspruch 2, bei der es sich um 2-Benzoyloxymethyl-4-{2'-amlno-6'-chlorpurin-9'-yl)- 
20 1 ,3-dioxolan handelt. 

10. Verbindung gcmSfl Anspnjch 2, bei dor es sich um 2-HydroxymcthyM-{2'-amino-6'-chlorpurin-9'-yl)- 
1 ,3-dioxolan handelt. 

^5 11. Vertindung gemafl Anspruch 2, bei der es sich um 2-Hydroxymethyl-4-(2'-aminopurin-9'-yl)-1 ,3- 
dioxolan handelt 

12. Vertindung gemSfl Anspruch 2. bei der es sich um 2-Hydroxymet^yl-4-(2^6'-d^am^nopurln-9'-yl)-1.3- 
dioxotan handelt 

30 

13. Vertindung gemafl Anspruch 2, bei der es sich um 2-Hydroxymethyl-4-(guanin-9*-yl)-l,3-dioxolan 
handelt 

14. Arznetmittel zur Behandlung viraler Infektionen, das ein 1 ,3-Dioxclanderivat gemafl etnem der AnprUche 
j6 1 bis 13 and einen pharmazeutisch geeigneten TrSger enthatt 

15. VerwendufYg eines 1 ,3-Oioxolanderjvatas gemafl einem der Anspruche 1 bis 13 zur Herstellting eines 
Arzneimittels zur Behandlung viraler Infektionen. 

40 Patentansprtiche fUr folgenden Vertragsstaat : ES 

1. Verfahran zur Herstellung eines Arzneimittels. bei dem man ein 1 ,3-Dioxoianderivat der allgemeinen 
Formel (L), 



45 



so 



R^OH-C 




in der 

Ri aus der aus Wasserstoff, einer Acylgruppe mit 1 bis 16 Kohlenstoffatomen, Benzoyl und in 
55 belieblger P srtion durch mindestens in Halog n-, Ci-s-Alkyi-. C -s Alk xy-. NItro- d r Tritluorme- 
thylgruppe substituiertem Benz yl bestehenden Gruppe ausgewflhit ist und R2 ein beliebiges Analog n 

iner Nukleosidbas darstellt sowi deren 
geometrische und optische Isom r und Gemische dieser Isomer 
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mit inem pharmaz utisch geeigneten Trager mischt. 
2. Verfahren gemafl Anspruch 1, w bei R2 ein n aus 




ausgewahlten heterocyclischen Rest darsteitt und 

Rs und R* unabhSngig voneinander aus der aus Wasserstoff und Ci-a-AlkyI boslehenden Gruppe 
und F% aus der aus C- -s-Alkyi und Halogen bestehenden Gruppe ausgewahit ist. 

3. Verfahren gemaB Anspruch 1 Oder 2. bei dem das 1 ,3-Dioxolanderivat der allgemeinen Formal (L) unter 
den folgenden gewShlt wird: 

- 2-AcetoxyrTiethyl-4-(thymtn-1 '-yl)-1 ,3-dioxolari 
. 2-Hydroxymethyl-4-(thy min-1 '-yl)-! ,3-dioxolan 

- 2-Ben2oyloxymethyi-4-(cylosin- 1 '-yi)- 1 ,3-dioxolan 

- trans-2-Hydroxymethyl-4-(cytosin-V-yl)-1.3-dioxolan 

- 2-Benzoyloxymethyl-4-(adenln-9*-yl)-l ,3-dioxolan 

- 2-Hydroxy methyl-4-(adenirv-9'-y l>- 1 ,3-dioxolan 

- 2-Ben2oyloxymethyl-4-(2'-amino-6'-chlorpufin-9'-yl}-1.3-dioxolan 

- 2-Hydroxymethyl-4-(2'-amino-6'-chlorpurin-9*-yl)-1 .3-dioxolan 

• 2-Hydroxymethyl-4-(2'-aminopurin-9*-yl)-1 »3-dioxolan 

- 2-Hydroxymethyl-4-(2'.6'-diamlnopurin-9'-yl)-l,3-dloxolan 

• 2-Hydroxymethyl-4-(guanin-9'-ylH .3-dioxolan 

Patentansprliche fUr folgenden Vertragsstaat : GR 

1, Verfahren zur Heratellung eines Arzneimitlela. bd dem man ein 1 ,3-Dioxolanderivat der allgemeinen 
Formel (L), 




in der 

Ri aus der aus Wasserstoff. einer Acyigruppe mit 1 bis 16 Kohienst ffatomen, Benzoyl und In 
beliebiger Position durch mind st ns ein Halogen-, Ct-a-AlkyK Ci-j-Alk xy-, Nitro- der Triflu rme- 
thylgruppe substitulertem Benzoyl bestehenden Gruppe ausgewdhit ist und R2 in bellebig s Analogon 
iner Nukieostdbas darstellt. sowi deren 
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geomelrischa und optisch Isomere und Gemische dieser Isomere 
mit einem pharmazcutisch geeigneten Trfig r mischt. 

2. Vertahren gemSfl Anspruch 1, wobei R2 einen aus 




ausgewahlten heterocyclischan Rest darstellt und 

R3 und R4 unabhdngig voneinander aus der aus Wasserstoff und Ci -3-Alkyl bestehenden Gruppe und 
Rs aus der aus Ci -a-AlkyI und Halogen bestehenden Gruppe ausgewShlt ist. 

a Verfahren gemaO Anspruch 1 Oder 2. bei dem das 1.3-Dioxolanderivat der aJIgemeinen Formel (L) unter 
den folgenden gewShlt wird: 

- 2-Acetoxymethyl-4-(thymin-1 '-yl)-! ,3-dk5xolan 

- 2-HydroxymethyM(thymin- 1 '-yl)- 1 ,3-dioxolan 

- 2-Ben2oyloxymethyl-4-{cytosin-V-yl)-1 ,3-dioxolan 

- tr3ns-2-Hydroxymelhyl-4-(cytosin-1 '-yiy-l .^-dioxolan 

• 2-Ben2oyloxymethyl-4-(adenin-9'-yi)- 1 ,3-dioxolan 

- 2-HydroxymethyM-<adenin-9'-yl)-1 .3-dloxolan 

- 2-Ben2oyloxymethyl4-(2'-amino-6'-chlorpurin-9'-yl)-1 ,3-dioxolan 

- 2-HydroxymethyM-(2'-amino-e*-chlorpurin-9'-yl)-1,3-dioxolan 

- 2-Hydroxymethy l-4-(2'-aminopurirv9'-y I)- 1 ,3-dloxolan 

• 2-Hydroxymothyl-4-<2\6'-<jiafninopurin-9 -yl)-1 .3-dioxolan 

• 2-HydroxymethyM-(guanin-9*-yl)-1 .3-dioxolan 

4. Verwendung eines 1.3-Dioxolanderivates der allgemeinen Formet (L) gemaB einem der Anspruche 1 bis 
3 zur Hersteltung einea Arzneimittels fQr die Behandlung viraler Infektionen. 

Revendfcattons 

Revendications pour les Etats contractants suivanta : AT, BE, CH, DE, FR, GB* IT, U, LU, NL, SE 

1. Derive de 1.3*dioxalane de formule gen6rale (L), Isomdres geometriques et optlques de celui-ci. et 
melanges de ccs Isom^rcs : 
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dans laquelie : 

• Ri est chotsi au sein du groupe comprenant Thydrog^ne. un groupe acyle comportant 1 ^ 16 
atomes de carbone, les groupes benzoyle et benzoyle substitu^ en une position quelconqua par 
au moins un atom d'haiogene at par I s groupes alkyle C -Ca. alcoxy C1-C3, nitro t 
trifluorom^thyle; et 

- R2 est un analogue d*une base nucleoside quetconque. 

2. Compose selon ta revendication 1, dans laque) : 

- R3 esl un radical het^rocyclique chotsi parmi : 




dans lequel : 

- Rs et Ra sont choisis ind^pendamment au sein du groupe comprenant Thydrog^e et les groupes 
alkyle Ci-Cs; et 

- Rs eat choisi parmi le groupe comprenant les groupes aHcyle Ci -C:< et un hak>g&ne. 



3. 


Compose 


selon 


la revendication 2, qui 


est le 


2-acetoxymethyM-(thymin-1 '-yl)-t ,3-dloxalane. 


4. 


Compost 


selon 


la revendication 2, qui 


est le 


2-hydroxymethyl-4-(thymin-1 '-yl)-1 ,3-dloxalane. 


6. 


Compose 


scion 


la revendication 2, qui 


est Ic 


2-bcn2oy k)xym6thyl-4-(cytosin-l '-yl)-1 ,3-dioxalanc. 


6. 


Compose 


selon 


la revendication 2, qui 


est le 


trans 2-hydroxymethyl-4-(cytosin-1 '-ylhl .3-dioxalane. 


7. 


Compost 


selon 


la revendication 2. qui 


est le 


2-ben20ytoxym^thyl-4-(ad6nin-9'-yl}-1 .3-dioxalane. 


8. 


Compost 


selon 


la r vendlcation 2, qui 


est le 


2-hydroxymdthyl-4-(addnln-9'-yl)-1 ,3-dioxalan . 


9. 


Compost 
di xalan . 


selon 


la revendication 2, qu 


sti 


2-benzoyloxylm4thyM-(2'-amlno-6*-chioro-purin-9'-yl)-lt3- 
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10. Compose selon la revendication 2, qui est le 2-hydroxym^myM-{2*-amino-6*-chloro-purin-9'-yl)-1 .3- 
dioxalane. 

11. Compose s Ion la revendication 2. qui est le 2-hydr xymethyl-4-<2'-amino-purin-9*-yl)-l ,3-dloxalanB. 

12- Compost selon la revendication 2. qui est le 2-hydroxym^thyl-4-(2'.6'-diamino-pufir>9'-yl)-i.3-dioxala- 
ne. 

13. Compost selon la revendication 2. qui est le 2-hydroxym^1jiyl-4-<ouanin-9 -yiy-l .3-dioxalane. 

TO 

14. Composition pharmaceutique pour le traitement d'inlections virales, comprenant un deriv^ de 1.3- 
dioxalane selon Tune quelconque des revendication s 1 a 13. et un v^hicule pharmaceutiquement 
acceptable 

75 15. Utilisation d'un derive de 1 , 3-dioxalane selon Tune quelconque des revendications 1 i 13, dans la 
fabrication d'une composition pharmaceutique pour le traitement d'infections virales. 

Revendications pour TEtat contractant sulvant : ES 

20 1. Proc^d§ pour la fabrication d'une composition pharmaceutique, comprenant le melange d'un d4riv4 de 
1 ,3-dioxatane de formule generate (L), d'isomeres geometriques et optiques de celui-ci, ou de 
melanges de ccs isom^rcs : 
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dans laquelle : 

- Ri est choisi au sain du groupe comprenant I'hydrog^ne. un groups acyle comportant 1^16 
atomes de cartx)ne, las groupes benzoyle et benzoyls substitue en une position quelconque par 

35 au moins un atome d'halog^ne. et par les groupes alkyle Ci-Ca, alcoxy Ci-Ci. nitro et 

trilluorom^thyte: el 

- H2 est un analogue d'une base nucleoside quelconque. 
avec un v^hlcule pharmaceutiquement acceptable. 

40 2. Procede selon la revendication 1, dans lequel R3 est un radical heterocyclique choisi parmi : 
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dans lequel : 

- R3 el Ra sont choisis ind^p ndamment au sein du groupe compr nant I'hydr gfene t les groupes 
alky) Ct-Cs: et R5 est choisi parmi ie groupe compr nant les groupes alkyl Ci-C3 et un 
halog' ne. 

X Proced^ selon la revendication 1. ou la revendication 2. dans lequel Ie d^iv^ de 1 .3-dioxalane de 
formule generale <L) est choisi parmi les composes suivants : 

- Ie 2-acetoxymethyl-4-(thymirv1 '-yl)-! ,3-dloxalane, 

- Ie 2-hydroxym^thyl-4-(thymin-T-yl)-1.3-dioxalane. 

- Ie 2-benzoyloxymethyl-4-<cytosin-1 '-yl)-1 .3-dioxalane, 

- ie trans 2-hydroxym6thyl-4-(cytosin-1 '-yl)-1 .3-dioxalane. 

- Ie 2-benzoyloxym6thyl-4-(ad^nin-9'-yl)-l. 3-dioxalane. 

- Ie 2-hydroxymethyl-4-<adenin-9*-yl)-1 ,3-dioxalane. 

- Ie 2-benzoyloxylm6thyl-4-(2*-amino-6'-chlorQ-purin-9'-yl)-1 ,3-dioxalane. 

- Ie 2-hydroxymethyM-(2'-amino-6'-chloro-purir>-9'-yl)-1 ,3-dioxalar». 

- Ie 2-hydroxymethyh4-(2'-amino-purin-9'-yl>-1. 3-dioxalane. 

- Ie 2-hydroxym6thyl-4-(2'.6'-diamino-ptjrin-9 -yl)-1 ,3-dioxalane, et 

- Ie 2-hydroxymethyl-4-(guanin-9'-yl)-1 .3-dioxalane. 

Revendlcatlons pour I'Etat contractant suivant : QR 

1. Procedd pour la fabrication d'une composition pharmaccutiquc, comprcnant Ie mixagc d'un d6riv6 dc 
1, 3-dioxalane de formule gdndrale (L). dNsom^res g^om^triques et optiques de celui-ci. ou de 
melanges de ces isomeres : 




dans laquelle : 

- Ri est cfioisi au sein du groupe comprenant Thydrogfene. un groupe acyle comportant 1 i 16 
atomes de car bone, les groupes benzoyle et benzoyle substitu^ en une position quelconque par 
au moins un atome d'halogene, et par les groupes alkyle C -C3, akMwy Ci-Cs. nitro et 
trifluoromfittiyle; et 

- Rs est un analogue d*une base nucleoside quelconque. 
avec un vefiicule pharmaceutiquement acceptable. 
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Procedi selon ta r vendication 1 , dans 1 quel est un radical heterocyclique choisi parmi : 




dans lequel : 

- Ra et R4 sont choisis inddpendamment au soin du groups comprenant rhydrogene et les groupes 
alkyle CrCa; et est choisi parmi Ic groupe comprenant tes groupes alkyle Ct-Cj ct un 
halog^ne. 

Procddd selon la revendication 1, ou la revendlcation 2, dans lequel le ddrivd de 1.3-dioxalane de 
formula g^n^rale (L) est choisi parmi les composes suivants : 

- te 2-acetoxymethyl-4-<thymin-l '•yl)-1 .3-dioxalane. 

- le 2-hydroxymethyl-4-(thymin-l '-yi)-! ,3-dloxalane. 

- le 2-ben2oyioxym6thyl-4-(cy tosin-1 '-y ,3-dioxalane, 

- le trans 2-hydroxym6thyM-<cytosin-1 '-y l}-1 ,3-dioxalane, 

- te 2-Oen2oy loxym#thyi-4-(ad^nin-9'-yl)- 1 ,3-dioxalane, 

- le 2-hydroxym6thyl-4-{ad6nin-9*-yl)-1.3-dloxalane. 

- le 2-ben2oy!oxylm^thyl-4-(2'-amino-6'-ch!oro-purin-9*-yl)-l ,3-dloxalane, 

- le 2-hydroxymethyl-4-(2'-amino-6*-chloro-purin-9'-yl)- 1 .3-dioxalane, 
• le 2-hydroxymethyl-4-(2'-amino-purln-9*-yl)-l ,3-dioxalane. 

- le 2-»iydraxym^lhyl-4-(2\6*-diamino-purin-9'-yi)-1,3-dioxalano. et 

- le 2-hydroxymethyl-4-(guanln-9'-yl)-1,3-dioxalane. 

Utilisation d'un d6rivd de 1 .3-dioxaIane de formule g^n^rale (L) selon Tune quelconque des revendica- 
tions 1 a 3. dans ia fabrication d'un medicament pour te traitemont d'infections virales. 
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